ethics minefield. Policy statements 3, 4 indicate that newborns may not be enrolled in studies that involve greater than minimal risk, unless there is a possibility that they will benefit directly from the research. With that restriction, logic dictates that risky research will be permitted only on sick newborns who might derive therapeutic benefit. 5, 6 This naturally raises a number of ethics concerns, which include who should provide consent for the newborn's participation in research and under what circumstances consent can and should be sought.
Pediatric researchers generally agree that surrogate consent should be provided by parents; 7, 8 but for a variety of reasons, parents may not be the best decision makers. 9 For example, it has been suggested they may not have the educational background to understand issues surrounding clinical trials, and their emotional state could render them incompetent to make decisions when their newborn is ill and requiring acute care. 5,8 -10 Moreover, factors influencing parental decision making are poorly understood.
Increasing rates of parental refusal to enroll their infants in clinical trials have been cited as evidence that parents often do not understand the importance of research. Negative media attention may also bias parents against the research process. 11 When clinical trials suffer poor enrollment rates, studies may be canceled, take much longer to conduct, cost considerably more, or fail to answer the research question. This significant impediment to essential scientific investigations has been termed the ''crisis in pediatrics''. 11 Although research on decision making has provided some insights, 12, 13 gaps in our knowledge of parental attitudes around research with newborn infants continue. In particular, little is known about how parents view research with infants, what they know about the research process, whether they would find the request for consent burdensome, whether understanding and perception of burden are influenced by the very fact of having a sick infant, and whether differences in viewpoint are gender- 14 or education-related. Given the ethical sensitivity of research with this population, and the need to minimize harm for parents and infants, more empirical data are needed to ensure the integrity of the consent process.
The purpose of this study was to examine the following research questions. (1) What are the beliefs of parents of newborns about the acceptability of research with babies? (2) What are the beliefs of parents about the kinds of research-related risks to which they would be willing to submit their newborn babies? (3) What are the beliefs of parents of newborn babies about when consent should be sought from parents? (4) Are there differences in beliefs between parents of sick and well newborn babies? (5) Are there differences in beliefs between
OBJECTIVE:
To examine beliefs and attitudes of parents about research with babies.
STUDY DESIGN:
Survey of 72 parents of newborn babies in the neonatal intensive care unit ( NICU ) , and 159 parents of normal newborns using instrument designed for the study. The instrument included questions with graded responses and five research scenarios with varied risks and benefits. Statistical analysis included 2 analysis and Fisher's exact test.
RESULTS:
Parents showed generally favorable attitudes toward research with babies. There were few differences between the two groups of parents, but there was a trend toward more trust in doctors by ''NICU parents.'' Couples with newborns in NICU were significantly more likely to enroll their newborn in a study involving moderate risk and possible major direct benefit. Almost a third of the sample in both groups was willing to enroll their newborn in a study with moderate risk and no direct benefit.
CONCLUSION:
Parents believe research is necessary and want to be asked for consent, but many feel they have limited knowledge and would depend on their physician's advice. The fact, that some might enroll their newborn in a study involving a risky procedure that would not benefit the newborn, supports the notion of vulnerability and emphasizes the fact that physicians must be alert to the possibility of coercion and undue influence. Original Article
mothers and fathers of newborn babies? (6) Is there a relationship between parents' education and attitudes towards research?
SUBJECTS AND METHODS
The study was a survey conducted in a large tertiary referral center and teaching hospital in a major Canadian city. Ethics approval was granted by the Research Ethics Board. Volunteer subjects were parents of newborn babies in normal and intensive care nurseries. The neonatal intensive care unit (NICU) is a regional referral center providing care for 900 infants per year, whereas the hospital itself has 4000 deliveries per year. Participants from NICU had newborn babies under 28 days of chronological age, and those from normal nurseries had infants under 3 days of age. Nurses caring for infants in the NICU assessed parents who might qualify for the study, and if they were not felt to be unduly stressed, they were approached by the research assistant. This procedure was adopted in order not to disturb parents of very sick infants, while acknowledging the need to assess perceptions under usual circumstances. For normal newborns, the charge nurse identified parents who could be approached. The research assistant explained the study to parents, and after signing an informed consent, they were given a numbered questionnaire and asked to return it in a sealed envelope. Separate questionnaires were given to both mother and father, if both were available. Questionnaires were numbered to enable follow-up, and parents from NICU were given a gentle reminder if they had not returned their questionnaire within 1 week. No follow-up was possible with parents of normal infants, as almost all had been discharged. Numbers permitting identification of individuals were destroyed before data were examined and coded.
DATA COLLECTION
A 35-item questionnaire was developed by the investigators to assess general attitudes of parents about research with newborns. Part A requested demographic information. Part B consisted of 18 Likerttype questions designed to explore parents' beliefs about the following themes: acceptability of research on babies, trust in doctors, parents as decision makers, consent for research, and research personnel. Participants were asked to rate their level of agreement to statements on a five-point scale ranging from ''strongly disagree'' to ''strongly agree.'' Part C consisted of five scenarios designed to determine the kinds of studies in which parents would be likely to enroll their infants, and circumstances under which they would prefer to be asked for consent. The scenarios were constructed to represent typical studies that might be carried out in a NICU, and reflected: (1) little, if any, increased risk to the infant, minor discomfort, and possible direct benefit; (2) little, if any, risk to the infant, minor discomfort, and no direct benefit, but a possibility of longer-term benefit to others; (3) a very small probability of major risk to the infant, some discomfort, and no direct benefit, but a possibility of longerterm benefit to others; (4) minor risk to the infant and potential for major direct benefit; and (5) major risk to the infant and potential for major benefit. For example, scenario 3 was presented as follows:
Imagine that your baby is having some trouble breathing. A catheter (small tube ) will be inserted into the blood vessel supplying the baby's lungs. We will use the catheter to measure pressures in the baby's lungs. Knowing the pressures in the vessels in the lungs in different diseases will help other babies in the future. It will not help your baby directly. There will be some discomfort to your baby when the catheter is inserted. There is also a very small risk of infection and that the catheter could cause serious bleeding from the major blood vessel.
Similar details were provided in all scenarios. Parents were instructed in each instance to imagine that their infant was a candidate for the research, and to indicate whether they would be likely to give consent. They were then asked to indicate whether they would prefer to be asked for consent, or would prefer to have someone else make the decision and inform them.
Part D of the questionnaire consisted of one open-ended question in which parents were asked to make any comments about research with newborn babies, or about the process of getting consent from parents for research.
The instrument was pilot-tested with a group of health care professionals and members of the general public, and was examined by a panel of experts for evidence of face and content validity. Following minor revisions, it was distributed to potential subjects. Details of reliability and validity testing of the questionnaire are reported elsewhere, the instrument was found to have adequate psychometric properties. 
DATA ANALYSIS
Quantitative data were entered into a computer database, checked, and analyzed using SPSS. Descriptive statistics were calculated on all demographic variables. For the Likert-type items, cells were collapsed from five to three (disagree, neutral, agree) because of a large number of empty cells in the five-point responses.
-2 analysis and Fishers' exact test, with alpha set at 0.05, were used to compare responses of parents in NICU and normal nurseries. The sample was then divided by educational level into two groups (1 -grade school to vocational school, and 2 -some college education to graduate studies) and between-group differences examined for parts B and C of the questionnaire. Percentage agreements between mothers and fathers were calculated for part C of the questionnaire responses. The open-ended question yielded qualitative data, which were content-analyzed and recurrent themes extracted.
RESULTS
In the NICU, 81 families were approached. Seventy-two families consented to participate in the study, and 52 returned completed questionnaires for a family response rate of 72%. These families returned a total of 75 questionnaires, 46 from mothers and 29 from fathers, with 23 couples completing the instrument. Three questionnaires were not included in the analysis as they contained It is not necessary to ask the parents for consent for minor procedures just because they are part of a research study 9.9 10.8
Doctors should make the decisions about which babies should be in research; I do not think the parents should have to make the decision 7.0 3.9
To collect information for the improvement of health care, certain confidential information from patient's' charts could be looked at without consent -the information obtained must be kept confidential too much missing data or were not completed; thus, 72 questionnaires were included in data analysis. A total of 207 families with normal newborns were asked to take part in the study; 166 families agreed and 107 returned completed questionnaires, for a family response rate of 64%. The 107 families returned 158 questionnaires, 100 from mothers and 58 from fathers, of which 51 were from couples. All 158 questionnaires were suitable for analysis. Demographic information regarding participants is provided in Table 1 . There were significant differences in gestational age of the infant, as would be expected, and a significant difference in educational level; more parents with normal newborns had a college or university education. A total of 66.2% of families from NICU and 48.4% of families from newborn nurseries had only one child; 26.8% and 30.8% of parents from NICU and normal newborn nursery, respectively, had two, including the newborn. Majority of participants in both groups had no prior experience with surrogate consent for a dependent child, involvement in research, or work experience in health care, and no between-group differences were found on these variables. Table 2 shows the percent of parents in each group who agreed with each item in part B of the questionnaire. Comparisons ( 2 , 2df) between the two parent groups revealed a significant difference (p<0.05) on just one item; more parents with an infant in NICU agreed that only doctors should do research. There was a trend toward parents in NICU being more trusting in doctors, but differences were not significant. Gender comparisons were accomplished by examining responses of mothers and fathers to the scaled items, and no significant differences were found. When the sample was divided into two groups, those with some college/ university education (up to and including postgraduate education) and those with no college education, educational level was found to be associated with some significant differences (p<0.05), as shown in Table 3 . Those with college education were more inclined to express attitudes that were favorable toward research, and were more favorable toward professionals other than doctors conducting research. They also indicated a greater awareness of the ethics review process.
Results for Scaled Items (Part B)

Scenario Results (Part C)
For each of the five scenarios, parents were asked whether they would or would not be likely to consent to enroll their infant in the study described. The percentages of those indicating a positive response are shown in Table 4 . A significant difference was found between parents with an infant in the NICU and those with a normal newborn on the scenario involving moderate risk and major direct benefit. Parents in NICU were significantly more likely to enroll their infant. The relationship between college education and decisions about research enrolment were then examined using 2 analysis, and no significant differences were found between groups. It should be noted that, although the difference between groups was not significant, more parents in NICU would agree to enroll their infant in a moderately risky procedure with no direct benefit to the infant. In fact, over a third of NICU parents agreed. However, when education was taken into account, it was found that those with college education were significantly less likely to agree to the procedure. 2 analysis revealed significant gender differences (p<0.05) for the scenario that depicted a moderate risk and possible major direct benefit to the infant (scenario IV), and the scenario in which there was major risk and possible major direct benefit (scenario V), but only for parents with normal newborns. There were no gender differences in parents in NICU. A subset of the sample included 23 couples with infants in NICU and 51 couples with infants in normal newborn nurseries. In order to examine the degree to which couples were in concordance, percent agreements were calculated. In general, parents in NICU were more likely to be in agreement with one another about research activities (Table 5) . A second question related to the scenarios was whether parents would prefer to be asked for consent, or would rather someone else made the decision. In all cases, there was overwhelming agreement; with few exceptions, parents wanted to be asked for consent. No gender or education effects were detected, as there was so little variance in responses.
Qualitative Responses (Part D)
A total of 97 participants responded to the open-ended question inviting other comments. Content analysis revealed several themes. The most prevalent response was related to the parents' desire to be asked for consent for any research, regardless of degree of risk to the infant. Participants indicated a need for full disclosure to enable informed decision making, and remarked on process issues related to time and pressure to consent. Some pointed to the kinds of stress associated with having an infant in NICU and indicated that their vulnerability placed an obligation on the researcher to be sensitive to parents' needs. Although there was a perception that research was important to improving care, there was an expressed conflict between altruistic motives and perceived risk; several parents indicated that as much as they would like to support research, they would always act to protect their infant from any unnecessary dangers. A few parents indicated concerns about the motivation of researchers and the child's right not to be used as a guinea pig. Finally, some parents stated that there was a need for the public to be more informed about the research process.
DISCUSSION
Previous research has demonstrated that factors such as attitudes toward research, risk/benefit assessments, and altruistic motives can influence parents' decisions around enroling their infants in research studies. 16, 17 In this study, scaled items were designed to reflect those factors (Table 2) . Findings indicated that, in general, parents were supportive of the idea of research with infants, as 90% or more disagreed with statements indicating that research with infants was negative or wrong. The majority agreed that research needed to be done for the good of all babies, but were somewhat less certain when the notion of risk to the infant was introduced. This same caution was reflected in the scenarios, where parents were less willing to enroll their infant in a study involving risk and no direct benefit to the infant. One might conclude, then, that most parents are not intrinsically averse to the idea of research with newborns, but will weigh the consequences to their infant in making their decisions.
Interestingly, a large proportion (49.3% and 36.1% of parents in NICU and newborn nurseries, respectively) indicated that they would trust their doctor and do as the doctor advised when asked to consent for research. This suggests that many parents have considerable trust in their physicians, and would depend on the physician to act with the infant's best interests in mind, which is consistent with previous studies 18 and underscores the vulnerability of parents to physician beliefs.
Scaled responses and responses to all the scenarios indicated that, despite their apparent trust in physicians, an overwhelming majority of parents would expect to be asked for consent, no matter how minor the research. This is in direct contrast to views expressed in the literature, that parents might find the responsibility for consent to be unnecessarily burdensome 5, 9, 10 at a time when they are highly stressed and emotionally vulnerable. 19 -21 Participants in this study appeared to think that research is important, but they would want to be consulted before decisions are taken. It should be noted, however, that a small sample of parents (7% with newborns in NICU, 3.9% with normal newborns) wanted no part in the decisions; they would prefer to have their doctor decide. This and similar findings from earlier research point to the possibility that researchers have erred on the side of caution by providing too much information for some parents. 12 With respect to consent, one must question how much parents ought to be told if they express a desire not to be informed. Perhaps parents' autonomy would best be served by allowing them to waive consent. It would still be the responsibility of the researchers to provide some information to the parents, at the very least telling them about the study and their newborn's participation, without the necessity for full discussion and disclosure.
A very interesting finding in this study was that almost a third of both parent groups would consent to enroll their infant in a study 18 that a large percentage of parents volunteering their infant for a clinical trial did not understand that there were risks associated with participation. It has also been found that parents consenting for their infants participation were found to be more emotionally and socially disadvantaged than parents refusing consent. 22 Alternatively, it could be a reflection of parents' trust in physicians, and the high regard for physicians' opinions, as discussed above. However, the current and previous researches suggest that some parents believe strongly in the virtue of research 23 and in this instance, some may have felt that enroling their newborn in a risky procedure without direct benefit would contribute to the greater good of newborns. In the scaled items, 32.4% and 20.9% of parents agreed that they do not have a right to accept the same risk for their babies as they might accept for themselves; conversely, 67.6% and 79.1% of parents believe that they do have the right to accept the same risk for their babies as themselves. One might assume that at least some parents would be willing to enroll themselves in a risky study, and might believe that their newborns should also be enrolled. Such a belief is contrary to prevailing opinion of ethics boards, which permit adults to enroll themselves in risky studies with no direct benefit, yet would not allow such studies to be performed with newborns. The more restrictive view of ethics boards potentially places newborns as a group at a disadvantage.
The fact, that only about 40% of parents in both groups agreed with the statement that they had a good understanding of the way research is conducted, points out the potential for persuasion/ coercion when seeking consent. However, this may be no different for parents of newborns than for consenting adults enroling themselves in a risky study. Integrity of the consent process for all age groups requires that physicians seeking consent for research be alert to the possibility that potential participants may be vulnerable through lack of knowledge, and may be unduly subject to persuasion or coercion.
The fact of having an infant in NICU appeared to have little direct impact on attitudes and beliefs. However, when the sample was divided by educational levels, several significant differences were found. In general, those with more education had a more favorable view of research and were aware of the approval processes. Nonetheless, in our study, education appeared to make no difference to parents' desire to be involved in decision making. What this suggests is a need for more public education, a point with which the very large majority of parents agreed.
Some important findings stood out in the scenario data. First, parents in NICU were in general more willing to enroll their infants in risky procedures, and were significantly more likely to enroll their infant in a study involving moderate risk and possible major direct benefit (scenario IV). As well, parents from NICU were more likely to be in agreement on the action that should be taken. These findings again could be subject to several interpretations. One might speculate that the differences were a reflection of the fact that parents in NICU had been exposed to riskier procedures, and were more accustomed to considering risk, and to making decisions as a couple. Findings could be taken as evidence of NICU parents' greater trust in physicians (as reflected also in the scaled responses) or their increased understanding of risk and benefit. However, another possibility is that the important factor is education: overall, NICU parents had less education, and parents with less education were seen to be more likely to agree with a physician's suggestion that they enroll their newborn in a moderately risky procedure with no direct benefit. This implies a greater degree of vulnerability to coercion in the less educated. 22 The questionnaire included, as a final item, space for written comments. Here parents emphasized that they believed in the idea of research, but wanted to be, at the very least, involved in decision making regarding their newborn. Many volunteered that they would not readily subject their newborn to risky procedures, unless there was potential for direct benefit. There was no suggestion that they would feel burdened by requests for consent, even though they admitted to feeling highly vulnerable. These findings, of course, have limited generalizability. Further research is needed in culturally diverse settings to determine whether such variables as ethnicity, locale, education, and profession have an impact. Nonetheless, results of this study point out the very large ethical responsibility of those seeking consent from parents to be respectful of their need to be involved, to present information in a comprehensible manner, and to be aware of and sensitive to their vulnerability and its impact on decision making. The possibility of undue influence and coercion must always be considered. Such awareness is essential to the integrity of the research process.
